Experimental Cutaneous Leishmaniasis The Development of Multiple Cutaneous Lesions (Leishmanid) Following the Prophylactic Inoculation of Living Leishmania Tropica into a Single Site**From the Department of Parasitology, Hebrew University-Hadassah Medical School, and the Department of Dermatology and Venereology, Hadassah University Hospital, Jerusalem, Israel. by Zuckerman, Avivah & Sagher, Felix
EXPERIMENTAL CUTANEOUS LEISHMANIASIS
THE DEVELOPMENT OF MULTIPLE CUTANEOUS LESIONS (LEISHMANID) FOLLOWING
THE PROPHYLACTIC INOCULATION OF LIVING LELSHMANIA TROPICA INTO A
SINGLE SITE*
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In a previous study (1), leprous patients
vaccinated with living Leishmania tro pica were
shown to develop clinically typical oriental sores
at the sites of inoculation, from which viable
parasites were isolated in culture. However, the
lesions differed histopathologically from leish-
manial granulomas in that they were lepromas,
consisting predominantly of foam cells in which
the Leishman-Donovan bodies developed as they
do in macrophages. Spontaneous cure was noted
in the 23 cases described, generally within 7 to
12 months, and in 6 eases within 14 to 20 months
following inoculation.
The present study describes events in an
additional leprous patient whose reactions to
vaccination departed from the above pattern in
that, in addition to the primary sore developing
at the site of inoculation, numerous leishmanial
lesions developed concurrently at various cuta-
neous sites all over her body. The primary and
secondary lesions underwent spontaneous cure
within a year, as in naturally acquired oriental
sore.
MATERIALS AND METHOD5
Details of vaccination and culture procedure
were identical with those described in the former
study on the vaccination of 23 leprous patients (1).
RESULTS
The patient, R. P., an immigrant from Istan-
bul, Turkey, was admitted to hospital in 1949
with what proved to be lepromatous leprosy.
Following 4 years' treatment with sulphones and
thiosemicarbazone, after becoming bacterio-
scopically negative for lepra bacilli, she was
finally discharged from hospital.
During the final year of her hospitalization,
on May 28, 1953, the patient was vaccinated
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against oriental sore by the intradermal inocula-
tion of 2 million living flagellates of L. tro pica
over the right deltoid muscle. The identical
inoculum, concurrently given to another leprous
patient, previously unexposed to L. tro pica,
yielded results similar to those in (1).
1. Clinical History
The patient was leishmanin-negative at the
time of inoculation. Her subsequent clinical
history was as follows:
June 1, 1953: an area of redness and swelling
1 cm. in diameter around the site of inocula-
tion.
June 3, 1953: a growing papule 0.6 cm. in
diameter.
July 8, 1953: culture positive for L. tropica.
July 29, 1953: section contains numerous L.D.
bodies, as seen in Figure 1. Lesion growing.
Oct. 21, 1953: eroded lesion, 1.5 cm. in diam-
eter, raised 4 mm. above skin surface.
Figures 2A and 2B depict this lesion at 5
and 8 months respectively.
Dec. 27, 1953 et sequitur: a Series of small
papules were noted on the face and extrem-
ities. Their number increased rapidly, and
each papule grew. In April, 1954, at the
height of the attack, there were 171 lesions,
distributed as follows: scalp, 1; face, 68;
neck, 9; arms, 64; back, 8; legs, 21; total,
171.
The lesions were several millimeters to 2.0
em. in diameter, bluish-red, infiltrated, elevated,
with central crusts on the largest, which appeared
on the face. In short, they were clinically indis-
tinguishable from early nodose leishmanial
lesions. Figures 3A and 3B depict facial lesions in
the patient 8 months after the inoculation of
living flagellates in the right deltoid region.
At the same time, a series of apparently non-
leishmanial, small reddish papules 2 to 3 mm. in
diameter developed, some with an anemic halo.
It is noteworthy that in former years the patient
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FIG. 1. Section of biopsy specimen from the primary lesion two months following inoculation. Numer-
ous L.D. bodies in macrophages.
FIG. 2A. Primary lesion five months after the inoculation of living L. tropica. Prculcerative stage, with
peripheral lymphatic spread.
FIG. 2B. The same lesion as in Fig. 2A, eight months after inoculation. Ulcerative stage, more sharply
delimited than in Fig. 2A.
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FIGS. 3A AND 3B. Multiple disseminated lesions on the face eight months after the inoculation of
living L. tropica in the right deltoid region.
had been particularly sensitive to phlebotomus
bites on exposed portions of her body. But the
reddish, bite-like papules occurred during a period
when sandfiy infestation is out of season. They
disappeared in one to two weeks.
In addition, small, subcutaneous nodules
resembling bubonuli appeared over the left elbow
and on the 5th finger of the right hand. They did
not involve the epidermis, and cultures of fluid
aspirated from then were parasitologically
sterile.
During the end of April, 1954, when the
leishmanial lesion at the inoculation site over the
right deltoid muscle regressed, all the nodose
lesions at other cutaneous sites underwent
spontaneous regression. By early May all had
completely healed, except for marked residual
pigmentation, and for scarring over the larger
lesions which had previously ulcerated.
Apart from Grenz irradiation over 5 of the
larger facial lesions, to accelerate healing and to
prevent extensive scarring, no systemic treatment
was administered.
2. Bacteriological and Parasitological
Examination of the Multiple Nod ose
Foci
Cultures from a representative group of the
foci suspected of being leishmanial lesions were
done as described in (1). Two groups of foci were
examined, the first on Jan. 15, 1954, when the
attack was beginning; and the second on May
12, 1954, during its recession. Except for the
primary site, which was examined on both
occasions, no attempt was made to obtain
cultures from identical lesions in the two series.
Results are summarized in Table I, from which it
is clear that most, if not all of the disseminated
nodose lesions were indeed leishmanial in char-
acter, and that they underwent spontaneous
parasitological cure with their clinical regression.
3. Histological Examination of the Multiple
Nodose Foci
Eleven skin biopsy specimens from a series of
lesions were performed between July 22, 1953
and March 31, 1954. Four were from the inocula-
tion site at various times, while the rest were
from lesions on the forearm, the thighs and the
buttocks.
Nine proved to be typical leishmanial granulo-
mata composed of maerophages containing
varying numbers of L.D. bodies, lymphocytes,
plasma cells and granuloeytes. In two instances a
tubereuloid arrangement of the granuloma was
'I
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TABLE I
Presence of leishmania in nodose cutaneous lesions
of patient I?.. P.
right deltoid
(primary
site)
left thigh
right thigh
left arm
forehead
nose
back
right deltoid
(prima ry
site)
left thigh
left arm
left lip
left buttock
subdermal ab-
scess above
elbow
Microscopic Culture (Two
Examination Tubes Each)
observed, but clinically these lesions were
identical with the others.
Biopsy specimens taken at the same time
varied markedly in the number of L.D. bodies
observed in them, as well as in their histioid or
tubereuloid characters.
4. Were the Disseminated Nodose Lesions
Caused by L. tropica?
The possibility exists that the multiple
cutaneous lesions might have been dermal
leishmanids following an attack of visceral
leishmaniasis. The following data argue against
this interpretation:
a. There had been no clinical history or
symptoms of visceral leishmaniasis. Furthermore,
for several years previous to the period under
discussion, since the patient was hospitalized in
Jerusalem, she was known not to have visited
any area with endemic visceral leishmaniasis.
b. The formol gel test, done on Jan. 19, 1954,
was negative.
e. Sternal puncture, performed on Jan. 22,
1954, within less than a month of the first
appearance of the disseminated dermal lesions,
yielded negative cultures (6 tubes).
d. Blood culture performed on Jan. 22, 1954
(2 tubes) was also negative.
e. Growth of the flagellates in vitro was L.
tro pica- like rather than L. infantum- or L.
donovani -like. This is admittedly a weak criterion,
except in the hands of a mieroscopist with
exceptionally broad experience in dealing with
leishmania cultures. For this reason, Prof. Saul
Adler was requested to examine a series of 14-day
cultures obtained from different cutaneous sites
in our ease, before he was informed of details of
the ease. In his opinion their habit was typical of
L. tro pica.
f. The multiple lesions were clinically typical
of nodose lesions due to L. tro pica and not of
leishmanids following kala azar (see Figures 3A
and 3B).
For the above reasons, we believe that the
multiple cutaneous lesions developing in this
patient were caused by L. tro pica.
5. Was the Primary Leishmanial Lesion the
Source of the Disseminated Cutaneous
Lesiortsr
The multiple cutaneous leishmanial lesions,
developing synchronously at numerous sites,
could have had their origin in (a) the bites of
infected phlebotomus, independently of the
inoculation; or (b) in metastatie dissemination
from the primary inoculation site. The following
facts appear to us to argue against the phleboto-
mine origin of the secondary lesions:
a. While most of the lesions occurred on
exposed portions of the body, as might be
expected of bites, some developed on areas
unlikely to be reached by biting phlebotoinus
(lower back, buttocks, inner aspect of the thigh,
etc.).
b. The attack was initiated late in winter and
early in spring, when phlebotomine infestation is
unlikely to occur in Jerusalem.
a. No one else on the premises complained of
bites at this time. About 60 patients, most of
whom were leishmanin-negative and therefore
probably susceptible to L. tropica, and 3 of whom
actually shared the patient's room, were living
in at this time. In addition, 20 staff members and
personnel, some living on hospital premises, were
under surveillance. Thus, during the period in
question, in a largely susceptible population, no
other oriental sores developed in any of the
patients or staff members, except those experi-
Site
Jan. 15,
1954
+++
negative
negative
++
++
negative
+
May 12,
1954
+
negative
+
+
+
negative
+
negative
negative
negative
negative
negative
negative
negative
negative
negative
negative
negative
negative
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mentally induced by inoculation on our part; nor
indeed had any been noted at the hospital for the
5 years previous to the present study, or for the 7
years following it. It is therefore most unlikely
that there was any serious infestation of the
premises with infected phlebotomus at this time.
Indeed sandflies have become exceptionally
rare in Jerusalem since the advent of modern
insecticides. But if the patient's attack was fly-
borne, only such a heavy concentration of
infected flies could have given rise to it. This
epidemiological evidence against a fly-borne
etiology seems to us to be particularly cogent.
DISCUSSION
If the pathogenic leishmanias are reviewed as
to their tendency to migrate from the site of the
primary lesion to distant sites in the body,
Lei.shmania tro pica is seen to be exceptional in
that it normally develops at and only at the site
of the primary lesion and its regional lymph
glands (2).
In the visceral leishmaniases in man, L.D.
bodies are carried metastatically via the blood
and/or the lymph from a primary cutaneous
focus to distant sites in visceral organs containing
reticulo-endothelial elements. Dermal leish-
manids developing as secondary lesions of kala
azar testify to the ability of L.D. bodies of L.
donovani to migrate back to the skin to sites
other than the primary focus. The ability of L.
infantum to spread metastatically from visceral
to cutaneous sites in dogs is largely responsible
for the importance of the dog in the epidemiology
of Mediterranean visceral leishmaniasis. A
similar migration from viscera to skin occurs in
hamsters infected with L. donovani, L. infantum
and even with L. tropica.
L. brasiliensis does its chief damage not at its
primary cutaneous focus but at sites along muco-
cutaneous junctions to which it has migrated
from the primary lesion. Finally, L. enriettii in
guinea-pigs regularly spreads metastatically from
one cutaneous focus to others at a distance (3).
Only in L. tropica infections in man does an
apparently natural barrier to metastatic spread
exist. Even in cases of relapsing leishmaniasis
due to L. tro pica, in which the lesion is not com-
pletely self-limiting, the spread is not metastatic,
but rather centrifugal from the primary lesion,
with secondary foci developing at the periphery
of the primary sore. The one case known to us in
which metastatic spread of L. tropica was thought
to occur, was in a case of leishmaniasis recidivans
reported by Berlin (4 a, b).
In our view, the case herein discussed is most
likely to have been one of multiple cutaneous
leishmaniasis due to L. tropica in a patient in
whom the natural barrier to metastatic spread
was either lacking or had broken down, and in
whom L.D. bodies, migrating out of the primary
induced focus via the blood and/or lymphatics,
established themselves at numerous distant
cutaneous sites throughout the body. The
available clinical and epidemiological evidence
supports this view.
That the concurrent infection with leprosy
might have contributed to the breakdown of
such a natural barrier is unlikely since 23 other
leprous patients, susceptible to L. tropica,
received similar and even identical inocula with-
out reacting as did the subject of this note.
The breakdown of such a natural barrier in
otherwise healthy patients must be a very rare
occurrence, since, for example, Adler and
Katzenellenbogen (5) prophylactically inoculated
more than a thousand patients with culture L.
tro pica without noting any such case.
The possible nature of the natural barrier to
the spread of L. tro pica in man or possible causes
for its malfunction in the present instance are
unknown.
SUMMARY
In man Leishmania tro pica normally produces
a lesion at, and only at, the site or sites of primary
inoculation. An unusual case is described of
multiple leishmanial lesions developing in a
leprous patient following the prophylactic intra-
dermal administration of viable Leishmania
tropica. It is thought likely that in this excep-
tional case L.D. bodies spread metastatically to
secondary cutaneous foci from the primary
induced lesion. This is similar to the dermal
leishmanid in patients infected with L. donovani.
That such dissemination must be exceptionally
rare in early infections with L. tro pica is obvious
from the fact that, to our knowledge, no other
such occurrences have been reported.
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